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an electromagnetic wave in tJie same medium. Either the electric or the magnetic force may be looked upon as the light vector; both are continually vibrating and, in a plane-polarized ray, are perpendicular to each other. This two-sidedness of the theory leaves open the question as to the position of the light vector with respect to the plane of polarization; nevertheless, for the reasons stated on page 252, it is simpler to interpret the electric force, which lies perpendicular to the plane of polarization, as the light vector. This leads to the results of Fresnel's mechanical theory, while Neumann's results are obtained when the magnetic force is interpreted as the light vector.
The following are the essential advantages of the electromagnetic theory:
1.   That   the waves are transverse follows   at once  from Maxwell's   simple    conception    of    electromagnetic    action, according to which there exist only closed electrical circuits.
2.   The boundary conditions hold   for every   electromagnetic field.    It is not necessary, as in the case of the mechanical   theories,   to   make   special   assumptions   for   the   light vibrations.
3.   The  velocity of light in space,  and in many cases in ponderable bodies also, can be determined from pure electromagnetic experiments.     This latter is an especial advantage of tJiis theory over the mechanical theory, and it was this point which immediately gained adherents for the electromagnetic conception of the nature of light.     In fact it is an epoch-making advance in natural science when in  this way two originally distinct fields of investigation, like optics and electricity, are brought into relations which can be made the subject of quantitative measurements.
Henceforth the electromagnetic point of view vvill be maintained. But it may be remarked that the conclusions reached in the preceding chapters are altogether independent of any particular theory, i.e. independent of what is understood by a light vector.ifferent sign.   Thus,
